###### Strengths and limitations of this study

-   The aim of the study outlined in this protocol is to determine opportunities for contact with nature in oncology contexts in order to develop novel healthcare design solutions.

-   Own nature experiences of patients with cancer and recommendations for opportunities to engage with nature in oncology contexts form the basis for this investigation.

-   This study represents the first international cross-disciplinary collaboration between healthcare and healthcare facility design experts to better understand the feasibility of appropriate and helpful nature engagement in oncology contexts.

-   The electronic Delphi method enables experts across disciplines and geographical locations to anonymously contribute valuable knowledge and experience through a structured and iterative feedback process.

-   Participant sample is determined by the willingness of healthcare and design experts to participate in questionnaire surveys, which can prove challenging due to common time constraints.

Introduction {#s1}
============

Background {#s1a}
----------

With the worldwide surge in incidence, cancer will soon impact at least one in three people.[@R1] Reducing the burden of cancer and supporting those affected by cancer has become a healthcare priority. It is known that a significant amount of this healthcare burden is preventable; one-third of lives lost to cancer are attributable to behavioural and lifestyle choices and 30% of these cancer deaths are preventable by attending to key risk factors.[@R1] In response, healthcare policy must consider effective clinical care and alleviate the burden associated with cancer treatment and promote positive health behaviour and prevent poor lifestyle choices. Such health-centric strategies focus on patients\' own resources to manage health and disease[@R2] and aim to strengthen patients\' capacity to maintain or regain good health in the context of pathogenic biological or psychosocial stressors. To this end, exposure to, and engagement with, nature presents an often underappreciated health resource[@R3] and could be considered an opportunity to broaden health-centric care strategies: "contact with nature may offer an affordable, accessible and equitable choice on tackling the imminent epidemic, with both preventive and restorative \[public\] health strategies".[@R4] In this context, Nightingale\'s seminal and timeless instructions for 'those who have personal charge of the health of others' are still relevant for healthcare givers and receivers today: "What nursing has to do ...is to put the patient in the best condition for nature to act upon him"[@R5] (p. 133). Preliminary empirical evidence from cancer populations show various biopsychosocial benefits from contact with nature in cancer settings, including improved quality of life,[@R6] increased positive health behaviour such as physical exercise and fruit and vegetable consumption,[@R7] restored attention[@R8] and increased social interaction.[@R9]

Rationale {#s1b}
---------

Healthcare setting design represents an expensive intersection of healthcare industry and infrastructure as well as potential opportunities for healthcare improvements[@R10] and increased consumer satisfaction.[@R11] Opportunities to connect with nature are attracting interest in healthcare setting and service design. Such healthcare innovations can widen the horizon of possible solutions to growing healthcare burden but require deliberate and rigorous investigation to ensure responsible action is taken and wastage avoided. This complex issue involves multiple governing bodies and stakeholders who have the task of innovating cost-efficient and high-quality healthcare that responds to health and recovery requirements of patients with cancer.

The present study follows from phase 1 qualitative research into use of nature by patients with cancer and its relevance in their experiences of health and recovery, which uncovered their own recommendations for integrating nature engagement opportunities in healthcare. Our preliminary findings report positive health--nature interchanges for patients with cancer and support further investigation to strategically determine the opportunities for, and barriers to, safe delivery of beneficial nature engagement in cancer care contexts. To evaluate the feasibility of integrating nature engagement opportunities into healthcare, a synthesis of opinion from a range of experts is needed. This protocol outlines a study designed to solicit input from relevant experts drawn from a range of professional and academic roles (including cancer-specific experts, where relevant) and explore factors they deem critically important for the provision of nature-based engagement in cancer care settings. To the best of our knowledge, no such collection and synthesis of expert opinion on this topic exists across healthcare and design disciplines.

Aim {#s1c}
---

The primary aim is to solicit knowledge from relevant healthcare and design experts in order to explore levels of opinion consensus about opportunities for, and barriers to, providing nature engagement in cancer care settings.

Methods and design {#s2}
==================

[Figure 1](#BMJOPEN2016013527F1){ref-type="fig"} illustrates the study flow according to the modified Delphi methodology adopted in this study, which structures an iterative feedback process using a predetermined number of four questionnaires (rounds) rather than using as many as needed to reach strict consensus. First, an open-ended questionnaire is administered to an 'expert panel' with the aim to uncover salient issues (items) with relevance to the topic, which are subsequently verified and finally ranked according to their priority reflecting the relative degree of consensus among the panel. The protocol and related study materials were designed following the SPIRIT 2013 Checklist[@R12] where appropriate.

![Design of modified four-round Delphi.](bmjopen2016013527f01){#BMJOPEN2016013527F1}

Rounds and timeline {#s2a}
-------------------

Following Okoli and Pawlowski\'s[@R13] recommendation, the four-round Delphi will aim to collect rich data, consolidate ranging expert opinion and indicate levels of consensus. Round 1 serves idea generation, round 2 verifies summaries of responses, round 3 short-list items of priority and round 4 ranks prioritised items. The four questionnaires will be electronically administered via email. All rounds are planned to take 4 weeks:[@R14] 2--3 weeks for panellists to respond (including reminder emails prior to the round closing deadline to maintain a high response rate), and 1 week to analyse response data and, based thereon, draft the next questionnaire.

Questionnaires {#s2b}
--------------

Delphi is a form of iterative enquiry that builds on ongoing data collection. Its primary research tool is a series of questionnaires built from participants\' stepwise input. Questionnaire 1 will be available for distribution at the start of recruitment and questionnaires 2--4 are subsequently created to reflect content from the ongoing data collection. Questionnaire 1, section A first introduces the recommendations of patients with cancer drawn from our preceding investigation. Section B will query experts\' ideas and perceptions about opportunities for nature engagement in the cancer care setting and ask for factors they perceive as barriers to its provision. Questionnaire 1 (item generation) will take not more than 15 min to complete and questionnaires 2--4 (verification and ranking) will take not more than 10 min to complete unless the panellists wish to elaborate. Questionnaire 1 will be pilot-tested by two to three researchers unfamiliar with the Delphi method who will be asked to provide feedback about their question-and-answer process when completing the questionnaire.[@R15] This is to ensure questionnaire 1 is comprehensible to Delphi responders and that the intended scope and quality of response will be achieved.

Anonymity {#s2c}
---------

The level of anonymity and confidentiality appropriate for this study is termed 'quasi-anonymity',[@R16] which denotes that responses will remain anonymised throughout the study and are known only to the researchers. Since the panel constitutes experts from professional and academic backgrounds only, there is no need to adopt the common strictures of anonymity required when involving patients with cancer. Panel members will be blinded to each other\'s responses throughout the Delphi process but can be known to each other as panel members. It will be clearly stated that publications will not reference any personally identifiable participant information.

Participants {#s3}
============

Selection of experts {#s3a}
--------------------

National and international experts in academic and professional roles will be selected based on relevant backgrounds who possess both knowledge and experience representative of the capacity to articulate informed opinion and provide relevant input about the given topic. Nature engagement in cancer care is a novel topic and thus requires tapping into related expert groups, which diversely address healthcare architecture and design and supportive cancer care. Relevant professional backgrounds include, for example, oncology and allied healthcare practitioners, management representatives working in healthcare planning and development, and healthcare setting architects and designers. Academics and educators may be included if they have taught participants on health--nature and related healthcare design topics or have published and presented related research articles in academic forums.

The identification process uses two strategies. First, the researchers\' own expert networks will be used and consulted for referrals to potential study participants (snowballing). Second, we will follow Delbecq *et al*\'s[@R17] guidelines for identifying experts for nominal group studies, which will increase rigour in recruiting relevant individuals outside the researchers\' own networks. This procedure has shown to be transferable to Delphi studies[@R13] [@R14] and includes identifying relevant disciplines, sectors, and organisations and retrieving relevant academic and practitioner literature in order to build an expert list. The following predefined inclusion criteria have been previously adopted in Delphi panel recruitment[@R14] and will supplement the above selection procedures: (1) capable of contributing relevant input (knowledge and experience); (2) willingness and sufficient time to complete all four rounds; and (3) sufficient English skills to communicate ideas effectively. Please see the Discussion section for the definition of 'expert' used in this study.

Sample size {#s3b}
-----------

The recruitment target is a minimum of 40 experts accounting for 10 experts per group (healthcare practitioners, management representatives, designers, researchers). This will allow for diversity of views and reveal any divergence of opinion between groups, while maintaining a volume of responses that is manageable to process. The sample target takes into account that not all participants are expected to complete all four rounds (attrition) and that a minimum of seven panellists (for each group) are required for reliable outcomes and comparisons.[@R18] To achieve the minimum sample size, a maximum of 200 experts will be invited to participate.

Recruitment {#s3c}
-----------

Identified experts will receive an email containing an invitation to participate, a participation information sheet and questionnaire 1. Passive consent is given by responding to the email and returning questionnaire 1. Participation is voluntary and can be withdrawn at any stage. Participants can request their demographic information and where possible other contributions to be withdrawn; however, due to the study\'s iterative process not all contributions can be withdrawn once included in previous rounds. Reasons for declining will be recorded if provided.

Data collection and analysis {#s4}
============================

Procedure {#s4a}
---------

Questionnaires will be electronically administered via email according to Schmidt\'s[@R19] sequence detailed in [figure 2](#BMJOPEN2016013527F2){ref-type="fig"} below.

![Delphi questionnaire administration process (adapted from Schmidt *et al*[@R32]).](bmjopen2016013527f02){#BMJOPEN2016013527F2}

Phase 1 {#s4b}
-------

The initial phase constitutes creative brainstorming and aims to elicit a maximum variety of items, before quantitatively ranking them.

### Questionnaire 1: generation of items {#s4b1}

This questionnaire will be sent on the same day the expert accepts participation. Section A constitutes a summary of anonymised recommendations of patients with cancer and cautions related to nature engagement extracted from the preceding qualitative investigation. Section B asks two basic, open-ended questions requesting experts to list at least six items (as recommended by Schmidt[@R19]) for questions 1 and 2 followed by brief explanations of their chosen items. These follow: 1. List at least six items relevant to your expertise describing design features, applications, initiatives or care practices related to nature engagement, which healthcare and design practitioners could feasibly implement within the cancer care context.This list seeks to generate a list of design and healthcare opportunities (opportunities list).2. List at least six important barriers or risk factors that you believe affect the provision of nature opportunities in cancer care contexts. These can include, for example, physical, psychosocial, economic or political factors.This question seeks to generate a list of barriers and key risk factors related to the provision of nature opportunities (barriers list).

Additionally, experts will be asked to offer a brief explanation of the importance of their suggested item. Space will be provided below each item for free-text description.

### Analysis (questionnaire 1) {#s4b2}

All data (items and explanations) will be entered and managed in qualitative data analysis software Nvivo V.10 for MacIntosh (QSR I. NVivo qualitative data analysis software for Macintosh, version 10: QSR International Pty Ltd; 2014 2014). The analysis will first remove identical responses, then collate, synthesise and edit remaining ideas to achieve consistent terminology of items expressing similar ideas and, finally, logically group items into emerging categories. An inter-rater process will assist interpretative congruity as recommended for thematic analysis.[@R20]

### Questionnaire 2: validation of categorised items {#s4b3}

This questionnaire will be designed based on responses from round 1 and aims to strengthen construct validity[@R13] according to the concept of 'member checking'.[@R20] All items generated thus far will be collated into meaningful categories, as produced by inter-rater agreement, and will be recirculated to all experts. Each item is presented with a one-sentence explanation and non-identifiable background information of the panel member who generated the item ([figure 3](#BMJOPEN2016013527F3){ref-type="fig"}). A brief summary of the comments from round 1 is provided. Experts will be asked to: Verify correct and fair interpretation of their responses and that items have been placed in an appropriate category;Verify and, if they wish, refine the categorisations and recommend additional items.

![Example of questionnaire 2 layout.](bmjopen2016013527f03){#BMJOPEN2016013527F3}

### Analysis (questionnaire 2) {#s4b4}

Based on responses, items will be further refined and again subjected to inter-rater discussion.

Phase 2 {#s4c}
-------

In this phase, panellists will state their priorities and lists will be condensed accordingly.

### Questionnaire 3: prioritising items {#s4c1}

Questionnaire 3 uses a structured format and will list the items generated thus far in random arrangement to minimise response bias. Each panellist will be asked to select 10 items (top 10) from each list (opportunities and barriers), which s/he deems relevant and critical to the consideration of nature opportunities in the cancer care setting. Items 1--10 are selected according to their importance as judged by the expert who is asked to assign '1' to the most important item, '2' to the second ranked item and so on ([figure 4](#BMJOPEN2016013527F4){ref-type="fig"}).

![Example of questionnaire 3 layout.](bmjopen2016013527f04){#BMJOPEN2016013527F4}

### Analysis (questionnaire 3) {#s4c2}

Items selected by the majority of experts will be aggregated representing a majority vote. Lists will be reduced according to the importance of items calculated based on the sum of points allocated by each expert to their top 10 items, that is, item '1' indicating highest importance is coded with 10 points, item '2' coded with 9 points and so on. As recommended by Schmidt,[@R19] to avoid burdening panellists with too many items, the target size of total items for the final round will be no more than 20 items for each list (opportunities and barriers).

Phase 3 {#s4d}
-------

The aim of this phase is to elicit levels of agreement among all experts and detect any diverging opinion between different expert groups.

### Questionnaire 4: ranking items {#s4d1}

Questionnaire 4 is designed to elicit levels of consensus (not achieve consensus) in the ranking of relevant items. This questionnaire includes aggregated statistical group responses generated for each included item thus far: the total sum of points assigned to each item by the entire panel; individual panellists\' own round 3 response and a summary of comments provided thus far ([figure 5](#BMJOPEN2016013527F5){ref-type="fig"}). Each panellist will individually submit a rank ordering of the items for each of the condensed list (opportunities and barriers). Each item is presented with a corresponding 10-point Likert-type scale (1=not important at all, 10=very important) and an option to indicate 'no judgement' for any given item including space for justification.

![Example of questionnaire 4 layout.](bmjopen2016013527f05){#BMJOPEN2016013527F5}

### Analysis (questionnaire 4) {#s4d2}

Statistical analyses will be performed using IBM SPSS Statistics V.23 for Macintosh (IBM C. IBM SPSS Statistics for Macintosh, version 23. Armonk, NY: IBM Corp; 2013). Descriptive statistics (median and mean scores) will be calculated to indicate items\' relative importance. Descriptives will be calculated for the full sample and by expert group. The study\'s aim is to explore levels of consensus rather than achieve consensus. Consensus will be defined as 75% agreement.[@R21]

Finally, if further understanding of qualitative responses is required, a small number of one-on-one follow-up interviews will be conducted with experts to clarify any ambiguity and gain a fuller understanding of final results. Experts will be informed in the participation information sheet that they may be invited to participate in a voluntary follow-up interview at study completion.

Ethics {#s5}
======

Ethics for this study was gained from the Institution\'s Human Research Ethics Committee (blinded for review). All consented participants will be assigned a unique identification code. Collected demographic information and contact details will include name, contact phone number, email address, description of professional role, years served in field of expertise, country of professional residence/affiliation. Participants\' identifiable information will be matched with their unique identification code in a digital master file only. All data collected will be stored safely and securely in locked filing cabinets and in password-protected folders on a secure drive (electronic data) that can be accessed only by the study investigators. Data will be kept for 5 years as per local guidelines.

Discussion {#s6}
==========

Appropriateness of method {#s6a}
-------------------------

The Delphi method is an established research tool for complex problem solving, which solicits expert opinion through a structured, iterative process.[@R19] Its original purpose was to obtain converging consensus about relative priorities in a given topic through a progression of iterative questionnaires based on controlled feedback[@R22] until statistical census is reached. Since its inception, the Delphi method evolved to address a variety of research problems such as eliciting degrees of agreement, delineating differing group attitudes and positions, or understanding the rationales of particular judgements and opinions.[@R18] [@R23] Delphi variants applied to such explorative enquiry include, for example, modified, exploratory, ranking and policy Delphis, which are particularly well suited for investigating areas where little prior knowledge exists;[@R24] where empirical data are lacking;[@R25] and where cursory understanding of group attitudes and priorities is desired.[@R18] The present study aims to guide concept development and elicit levels of consensus among diverse disciplinary viewpoints in order to generate new care opportunities related to nature engagement in the cancer care setting. The best-suited variant for this purpose is the modified electronic Delphi with a predefined four-round design, which provides the following key advantages: (1) serves the dual purpose of soliciting broad expert opinion followed by priority ranking;[@R13] (2) can conclude at a predefined number of rounds because strong consensus is not required when degrees of agreement and group attitudes are of interest;[@R18] (3) structures a rigorous and rapid feedback-based (online) communication process;[@R26] (4) frees communication from logistical challenges, peer pressure and 'group-think' scenarios;[@R27] and (5) cross-pollinates multidisciplinary expertise achieving broader understanding than would be reached from a single discipline alone.[@R13] The method\'s flexibility and ability to easily assemble and coordinate participants across disciplines and geographical locations partly explain its growing popularity in medical and nursing research.[@R16] Mullen[@R18] reports its use in medical, health service and nursing research for "forecasting developments in medicine and health technologies", and "identifying priorities for nursing research and also priorities for spending and service developments" (p. 49). Relevant to this study are two examples showing its application in the cancer context for gathering international input for developing pain assessment tools for palliative care,[@R28] and engaging healthcare experts from diverse backgrounds with experience in survivorship care to develop realistic strategies for improving healthcare for cancer survivors.[@R29]

Definition of an 'expert' {#s6b}
-------------------------

An important component of the Delphi method is the identification of experts. There are no specific standards for identifying experts and 'expertness' is variously defined in different Delphi studies. This presents a major criticism of the Delphi method[@R22] [@R30] and there remains little consensus as to what constitutes expertness and how it is operationally defined.[@R18] [@R22] The dictionary definition of an expert, "a person who is very knowledgeable about or skillful in a particular area,"[@R31] has been found insufficiently instructive for assembling a Delphi expert panel.[@R22] Consequently, studies have employed broader terms to identify and include relevant experts including 'informed advocates',[@R18] 'informed individuals', 'specialist in their field' or persons with 'knowledge about a specific subject'.[@R16] Central to these formulations is the description of individuals who possess both knowledge and experience representative of the capacity to articulate informed opinion and provide relevant input about a given topic, which will be this study\'s working definition of an expert.

Composing the expert panel {#s6c}
--------------------------

Delphi studies can use homogeneous or heterogeneous expert panels depending on the study aim. A heterogeneous panel of experts can bring a range of disciplinary viewpoints to the surface and articulate greater complexities as well as the boundaries of the topic at hand. In regard to innovation, Mullen cites that "many innovations and real breakthroughs...occur from outside a discipline or specialty" (cited in ref. [@R18], p. 42) suggesting that cross-pollination of diverse disciplines and backgrounds can produce insightful and fruitful enquiry. Based on these precepts, five groups of diverse yet relevant stakeholders have been identified in the area of cancer care innovation: (1) patients with cancer; (2) healthcare practitioners; (3) healthcare management; (4) healthcare setting designers and (5) researchers. The panel will be composed of healthcare practitioners, management representatives, designers and researchers.

Patients\' recommendations were drawn from the preceding qualitative phase 1 study and are presented to the panel in round 1. The rationale for not recruiting additional patients with cancer is twofold. First, the present study builds on a substantial amount of data already collected from qualitative interviews eliciting patient experiences, suggestions, recommendations and cautions related to nature engagement. Second, of interest, are the responses and perceptions of those who bear on decision-making and healthcare policy development to ascertain the feasibility and realistic limitations of providing opportunities for nature engagement in the cancer care setting. The strategy of using the own nature experiences and recommendations of patients with cancer for opportunities to engage with nature in oncology contexts, to form the basis for this investigation, provides experts with the opportunity of considering the perspectives of patients with cancer when developing their own views about opportunities for, and barriers to, providing helpful nature engagement in cancer care settings. It is possible that their agreement or disagreement with patients\' perspectives may affect the study\'s findings and recommendations.

Determining sample size {#s6d}
-----------------------

Delphi studies have been conducted with varying panel sizes ranging from single digits to low hundreds.[@R18] The absence of strict guidelines allows individual research projects to determine panel sizes according to their purpose and limitations.[@R16] However, the most reliable Delphi studies were conducted with fewer than 20 participants.[@R18] Recommendations suggest populating panels with 10--18 experts for sufficient input to warrant meaningful elicitation of diverse disciplinary viewpoints.[@R13] [@R18] Seven is considered an acceptable minimum panel size with accuracy rapidly declining as the number becomes smaller.[@R18] It is understood that the levels of census among experts are of more interest than the power of frequencies of response,[@R19] [@R32] which is often misunderstood when mistaking the Delphi method for a quantitative survey.[@R18]

Level of anonymity {#s6e}
------------------

One of Delphi\'s defining features and strengths is the anonymity of responses. Mullen[@R18] states that preserving anonymity in Delphi "removes effects of status, powerful personalities and group pressure" (p. 46--47). Keeney *et al*[@R16] note that anonymity "facilitates respondents to be open and truthful about their views" (p. 197). Varying degrees of anonymity have been used in Delphi studies. Some studies have adhered to strict criteria such as anonymising responses to researchers themselves and blinding panellists to one another\'s identity.[@R18] There is no agreed level of anonymity or de-identification other than preserving "the anonymity of responses...for at least part of the study"[@R18] (p. 47). Advantages of panellists knowing each other\'s identities include greater motivation to engage because of association with prominent experts, stimulating exploratory thinking and idea generation, and introducing greater accountability for considered personal responses and the overall Delphi study\'s outcome.[@R18] The present study will make use of these advantages and also acknowledge the known fact that complete blinding can be unrealistic because experts might know each other outside the study.[@R16]

Summary of strengths and limitations {#s6f}
------------------------------------

In summary, the key strengths of the Delphi method are its flexibility to modify the study procedures (eg, number of rounds) to suit the study context; the ability to bring together experts from diverse backgrounds and locations; and participant anonymity to stimulate a free flow of ideas. The limitations include reliance on expert participants who may have limited time to contribute; the lack of a common and robust definition of 'expertness' in the Delphi literature; and the identification and recruitment of sufficient suitable experts when considering a low response rate in Delphi studies.

Dissemination plan {#s7}
==================

Participants will be sent a summary of results at conclusion of the final phase. Presentation of results will include the total number of items generated in phase 1 and the strength of the items taken into phase 2. Levels of consensus will be tabled and sufficient raw data provided (eg, number of panellists in each round) to support calculation of statistics. A summary of non-identifiable demographics will be presented to validate the participation of relevant and qualified experts. Based on the findings, it will be possible to revise the theoretical understandings and practical patient recommendations formulated in phase 1. Preliminary expert recommendations can be drafted for testing in the cancer care context, and propositions can be generated to inform future research. It is anticipated that the results of this research project will be published in peer-reviewed journals and presented in a variety of forums, and form part of the principal investigator\'s dissertation.
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